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Alerting Abstract US Al 

NOVELTY - The method involves determining elapsed times between thread execution points based on start/stop 
times associated with the points by a profiler. A determination is made whether a thread is idle during each elapsed 
time by comparing with a threshold value. The elapsed time during which the thread is idle is reduced to a value. 
A value indicative of processor usage by the thread is determined as a function of the elapsed times. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 



a. a computer-readable medium configured with instructions for causing a processor of a data processing 

arrangement to perform a method for determining processor usage by a thread 

b. an apparatus for determining processor usage by a thread. 

USE - Used for determining a computer processor usage by a thread. 

ADVANTAGE - The profiler provides accurate performance measurements on a thread-by-thread basis, thus 
efficiently determining processor usage by a thread. 

DESCRIPTION OF DRAWINGS - The drawing shows a flow chart explaining steps in a thread profiling method. 
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Alerting Abstract US Al 

NOVELTY - The usage of the CPU is calculated by measuring its idle thread value for a set period of time or by 
detecting the CPU usage from the registry information of the system. The measured usage is compared with set 
minimum and maximum references. If the usage is between the minimum and maximum usages, the clock throttle 
rate is maintained. If the usage is less than the minimum, the clock rate is reduced and if the usage is more than the 
reference, the clock throttle rate is initialized. 

DESCRIPTION - An INDEPENDENT CLAIM is included for a computing system. 

USE - For operating computer e.g. personal computer (PC) with a single CPU (claimed), like desktop computer, 
notebook computer, etc. 

ADVANTAGE - The electric power consumption is reduced without having any influence on the performance of 
the computer. The clock rate is adjusted and maintained for improved performance of the system. 
DESCRIPTION OF DRAWINGS - The figure shows a flowchart explaining adjustment of clock throttle rate of the 
CPU. 
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Alerting Abstract US Al 

NOVELTY - The method involves determining a relative resource usage of threads executing within a processor at a 
periodic interval. Multiple processor resource usage counts are updated in response to the determination of the 
resource usage. Each count is associated with a particular thread in conformity with the relative resource usage. A 
number of resources are determined for which the threads are in a particular cycle state. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for a simultaneous multi-threaded processor of 
supporting concurrent execution of a number of threads. 

USE - Used for accounting a processor time usage in a simultaneous multi-threaded (SMT) processor. 
ADVANTAGE - The method updates the processor resource usage counts in response to the determination of the 
relative resource usage, thus improving the efficiency of the simultaneous multi-threaded processor. 
DESCRIPTION OF DRAWINGS - The drawing shows a flowchart depicting a method for accounting a processor 
time usage in a simultaneous multi-threaded (SMT) processor. 
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NOVELTY - The device has a state indicator receiving an indication when a processor is in a state. A counter (140) 
coupled to the indicator and a system clock (130) receives a measure of system time. The counter also receives data 
related to the indication when the processor is in the state to generate a counter value. A data usage provider coupled 
to the counter provides the value. 

DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

C. a hardware based method for measuring power utilization in a computer system 
d. an apparatus that provides hardware based utilization metering of CPU. 

USE - Used for measuring processor utilization in a computer system. 

ADVANTAGE - The device accurately measures processor utilization and is capable of independently 
communicating with each operating system. 

DESCRIPTION OF DRAWINGS - The drawing shows a basic block diagram of a system that meters CPU 

utilization data in a computer system running multiple instances of operating systems. 

100 Computer system 

120 Idle indicator 

130 System clock 

140 Counter 

150 Usage data provider 
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NOVELTY - Waiting state of the processors ( 16a-16f) is released when the number of upper limits corresponding to 
the attribute of the execution unit ( 15g) acquired from a table (12) is more than the number of execution operations 
performed by the processor. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for multiprocessor control method. 
USE - Multiprocessor control program for computer. 

ADVANTAGE - Restrains the reduction of usage effectiveness of the processor and the reduction of parallel 
operation property of the processors. 

DESCRIPTION OF DRAWINGS - The figure shows the theoretical diagram of the computer. (Drawing includes 
non-English language text). 

I computer 

I I number of upper limits acquisition unit 

12 table 

13 execution number acquisition unit 
14,15a-15h execution units 
16a-16f processors 
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Measurement method for of usage of resources by precess aid subsystems - CPU/s is periodically sampled to 
determine whether idle or busy and if busy the measurement of resource usage of terminated processes is 
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Alerting Abstract US A 

The method involves measuring the resource usage, by the operating system processes of the computer system, by 
periodically sampling the CPU(s) to determine whether idle or apparently busy. If busy, with the process the 
measurement of resource usage of terminated processes is corrected. 

The resource usage is measured by one or more process-implemented subsystems of the computer system by 
periodic sampling. The measurements taken by the subsystems are correlated with those taken by the operating 
system as corrected. 

USE - Resources such as CPU's, memory, hard disks and network bandwidth by computer system processes, for 
such purposes as performance analysis and planning. 
ADVANTAGE - Reduces errors. 
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Computer data processing system with workload usage measuring capability - running cycle soaker task 
when CPU is not performing workload task, measuring total cycles run by CPU for task, and subtracting 
soaker cycles from total cycles 
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The method measures central processing unit ( CPU) (3) usage required to execute a predetermined workload that 
includes system overhead usage of the CPU as well as direct usage of the CPU. The CPU is driven to run 
processing cycles to perform a workload task (22) or to perform a cycle soaker task. A cycle soaker task runs 
directly on the CPU and has no system overhead. 

The cycle soaker task runs whenever there is no workload task ready to ran. A monitor module measures (28) the 
total of all cycles run and soaker cycles run by the CPU from beginning to end of execution of the workload. CPU 
usage attributable to the workload is measured (30) by deducting the soaker cycles from the total of all cycles. 
ADVANTAGE - Quick and efficient way to manage computing system. 
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The resource usage monitor for a data processing system includes a Data Collection Facility (DCF) and a Resource 
Monitor (RM). The DCF produces data on CPU time usage, Device usage and working memory use. This data is 
passed via an Applications interface (API) through a pipe to the RM. 

The resource monitor uses OS/2 Presentation Manager windows and graphics functions to present one main window 
with a number of child windows. The child windows display data for one of the resources monitored. The user can 
control whether the display is historic or current (real-time). 

ADVANTAGE - Provides real-time presentation of performance of various parts of data processing system. 
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NOVELTY - The method involves executing a set CPU timer control instruction to set a value of a CPU timer. A 
task of a processing environment for which usage of CPU time is determined, is selected. A store CPU time control 
instruction is executed to save the value of the CPU timer. An amount of the CPU time used by the task is 
determined within a particular time interval. A current value of a timer set for the task is determined, and the current 
value is subtracted from the saved value to determine an amount of elapsed processor time used by the task during 
the interval. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for a system comprising a unit to perform a method 
for determining CPU time usage. 



USE - Used for determining CPU net time usage of a task e.g. job such as code refinement and billing, process and 
subroutine, of a processing environment. 

ADVANTAGE - The method allows efficient determination of the CPU time usage of the task e.g. subroutine, of 
the processing environment, without calling operating system services. 

DESCRIPTION OF DRAWINGS - The drawing shows a flow chart of a method of determining CPU time usage 
of tasks. 
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Alerting Abstract US Al 

NOVELTY - A Microsoft windows (R'l'M: not defined) operating system (OS) register containing processor usage 
information, is provided. The time required by a processor to execute threads during predetermined time interval 
is read using manager functions. The execution times of the threads which are not system threads, is totaled so as to 
determine the quantity of usage of the processor, and the OS register is updated accordingly. 
DESCRIPTION - An INDEPENDENT CLAIM is included for operating system register update method. 
USE - For measuring quantity of usage of system resource such as CPU of personal computer (PC). 
ADVANTAGE - The quantity of usage of CPU is measured in short time without degrading the performance of 
the operating system. Power consumption is decreased by adjusting the clock pulse of CPU appropriately according 
to the usage. 

DESCRIPTION OF DRAWTNGS - The figure shows the flowchart explaining the resource utilization measurement 
method of personal computer. 
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Alerting Abstract US Al 

NOVELTY - The method involves reading execution time of all threads excluding a system thread with a certain 
timer time interval, and adding the read time to obtain a grand total. A total execution time for a previously stored 
thread is read. The total execution time for the stored thread is subtracted from the grand total. A quantity of usage 
is got by dividing the subtracted time by the timer time, using a virtual machine manager. 
USE - Used for measuring a quantity of usage of a CPU of a computer. 

ADVANTAGE - The method uses the virtual machine manager provided by MS-Windows, such that there is no 
need to amend an algorithm in order to adapt it for the other MS-Windows nor does it require a complicated code. 
The method is very useful for application monitoring and reporting of a load of the CPU in accordance with an 
operation state of the computer. 

DESCRIPTION OF DRAWINGS - The drawing shows a flow chart illustrating a method for measuring a quantity 
of usage of a CPU. 
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Alerting Abstract JP A 

NOVELTY - The memory usage and CPU load of the computer system are acquired regularly and stored in time 
series with the acquisition time. The attainment time at which the memory usage reaches the threshold value, is 
estimated based on the time series data. The time zone when the CPU load reduces just before the attainment time, is 
calculated based on time series of the CPU load and memory leak recovery is performed in the time zone. 
DESCRIPTION - An INDEPENDENT CLAIM is also included for computer system. 

USE - For recovering reduction of processing responsiveness by computer deadlock, memory leak, slashing of 
computer system. 

ADVANTAGE - Enables the computer system to operate stably, by performing recovery processing before 
threshold. 

DESCRIPTION OF DRAWINGS - The figure shows the block diagram of the computer system. (Drawing includes 
non-English language text). 

101 operating system managed table 

102 information acquisition processor 

103 memory load log information area 

104 CPU load log information area 

105 information analysis processor 

106 recovery processing execution unit 
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The system has a processor usage efficiency management unit (1) that measures the usage efficiency of several 
processors and provides a notification to a threshold management unit (2) within a predetermined timing. The 
threshold management unit distinguishes whether the obtained value is within the limits of usage efficiency set up 
beforehand. 

When the usage efficiency is out of the range of equalisation threshold, a notification is given to a subscriber 
registration deletion unit (3). The movement process notification is done to a subscriber moving management unit 
(4) such that the usage efficiency of all the processors is within the limits of the equalisation threshold. 
ADVANTAGE - Maintains balance of usage efficiency of each processor. Removes disadvantage of load 
distribution system. 
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Specification: ...reducing the CPU usage from at least one CPU demand source, thereby to reduce the CPU load, if 

the CPU monitoring means determines that a predetermined threshold CPU usage is at Suitably, a thread is 

clamped by limiting the amount of CPU capacity available to that thread. Suitably, a thread is clamped by 
temporarily suspending the relevant thread. Suitably, a thread is clamped by or to a predetermined percentage. 



Suitably, the apparatas further comprises means for determining a thread to be clamped. Suitably, the thread 
determining means comprises means for determining the CPU usage of a process of which a thread forms a part 
and in which the CPU usage reducing means is only activated for the process if the CPU usage of the process at least 
reaches a predetermined threshold. Suitably, the thread determining means comprises means for determining the 
CPU usage of a thread and in which the CPU usage reducing means is only activated for the thread if the CPU 
usage of the thread at least reaches a predetermined threshold. 

Suitably, the computer apparatus is a terminal server for.. .Suitably, a thread is clamped by limiting the amount of 
CPU capacity available to that thread. Suitably, a thread is clamped by temporarily suspending the relevant 
thread. Suitably, a thread is clamped by or to a predetermined percentage. 

Suitably, the apparatus further comprises means for determining a thread to be clamped. Suitably, the thread 
determining means comprises means for determining the CPU usage of a process of which a thread forms a part 
and in which the CPU usage reducing means is only activated for the process if the CPU usage of the process at least 
reaches a predetermined threshold. Suitably, the thread determining means comprises means for determining the 
CPU usage of a thread and in which the CPU usage reducing means is only activated for the thread if the CPU 
usage of the thread at least reaches a predetermined threshold. 

According to the present invention in a fourth aspect, there is provided a performance management usage from 

at least one user if the CPU usage at least reaches a predetermined threshold, in which the CPU usage is reduced by 
thread clamping. 

Suitably, the terminal server comprises part of a server farm. 
Suitably, the CPU usage is sampled at a predetermined rate. 

Suitably, the predetermined threshold must be at least reached for a plurality of samples before the CPU usage is 
reduced. 

Suitably, the predetermined threshold is 100% of the CPU capacity. 

Suitably, a thread is clamped by temporarily suspending the for the process if the CPU usage of the process at 

least reaches a predetermined threshold. Suitably, the method further comprises determining the CPU usage of a 
thread and in which the CPU usage is only reduced for the thread if the CPU usage of the thread at least reaches a 
predetermined threshold. 

Suitably, a thread is clamped for a predetermined period. 
Suitably, a user or group of users is allocated reduced. 

Suitably, after reducing CPU usage, if the CPU usage still at least reaches a predetermined value, CPU usage is 
further reduced until it is below a predetermined value. 

The present invention extends to computer programs for carrying out such methods and to data... be required if for 
"samples(underscore)before clamping" samples the CPU load remains at the predetermined value of 100%. Other 

CPU usage may be set, to avoid usage reaching 100% if. a "sample(underscore)period" of 1 will instruct the 

performance manager 26 to start clamping threads if the system CPU load remains at 100% for three seconds. 



If clamping is not 300). If, however, clamping is required, in step 304 it is determined which of the threads 

currently using CPU capacity is/are to be clamped. 

Any given process may include a plurality of threads therein. To enable both processes and threads within them to 
be assessed for clamping, first the sampler determines whether the CPU load for a given process exceeds the 
"minimum(underscore)process CPU" value. If the "minimum(underscore)process CPU" value is not exceeded the 
performance manager 26 will not clamp the threads within that process regardless of the amount of CPU load the 
individual threads are using. 

The performance manager will only clamp threads that are occupying a significant percentage of the CPU load. The 
performance manager compares the sampled CPU load for a given thread with the "minimum(underscore)process 
CPU" variable and will only clamp the corresponding thread if the CPU load exceeds that percentage. 

Typical values for "minimum(underscore)process(underscore)cpu" and 
"minimum(underscore)lhread(underscore)cpu" arc 5 r /i . 

Once one or more threads has or have been determined to be clamped, the performance manager will (step 306) 
clamp the thread or threads by the "clamp(underscore)quantity" percentage of the CPU capacity for a 
predetermined period, being... 

Claims: ...thereby to reduce the CPU load, if the CPU monitoring means determines that a predetermined threshold 
CPU usage is at least reached, in which the CPU usage reducing means comprises a predetermined rate. 

4. A computer apparatus according to any preceding claim, in which the predetermined threshold must be at least 

reached for a plurality of samples before the CPU usage reducing at least one CPU demand source if the CPU 

usage at least reaches a predetermined threshold, in which the CPU usage is reduced by thread clamping. 

6. A performance management method for a computer apparatus according to claim 5, in for a computer 

apparatus according to claim 5 or claim 6, in which the predetermined threshold must be at least reached for a 

plurality of samples before the CPU usage is a computer apparatus according to any one of claims 5 to 7, in 

which a thread is clamped for a predetermined period. 

9. A terminal server apparatus comprising a terminal server means for reducing the CPU usage from at least one 

user, thereby to reduce the CPU load, if the CPU monitoring means determines that a predetermined threshold 
CPU usage is at least reached, in which the CPU usage reducing means comprises a thread clamper. 
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Specification: ...present invention. Of course, a similar resource may also be managed with the procedure of Figure 
4. Initially, the CPU or network usage is monitored for all threads associated with a resource context in operation 
402. It is then determined whether a first threshold is exceeded in operation 404. If the first threshold is not 
exceeded, CPU or network usage continues to be monitored in operation 402. 



If the first threshold is exceeded, the scheduler is instructed to lower the priority of the threads associated with the 
resource context in operation 406. The CPU or network usage is then monitored again for all the threads associated 
with the resource context in operation 408 to determine when to boost the priority back up. It is then determined 
whether resource usage has dropped below a second threshold in operation 410. Of course, a single threshold may 
be used to determine when to lower and boost the priority. 

If usage has not dropped below the second threshold, it is then determined whether the first threshold is still 
exceeded in operation 412. If the first threshold is still exceeded, the scheduler is again instructed to lower the 

priority of the thread with a particular resource context continues to be lowered as the long as the first threshold 

is still exceeded. If the first threshold is not exceeded, the CPU or network usage is then monitored again for all 
the... 

(Maims: ...medium as recited in claim 23 further comprising: 

computer code for associating a plurality of thresholds with the particular resource and the related code; and 

computer code for notifying a registered particular resource by the related code exceeds a first one of the 
thresholds. 

25. A computer readable medium as recited in claim 23 further comprising computer code for of the particular 

resource by the related code drops below a second one of the thresholds that has a different value than the first 
threshold. 

26. A computer readable medium as recited in any of claims 20-22 wherein the particular resource is CPU usage or 
network usage. 

27. A computer readable medium as recited in claim 26 further comprising: 

computer code for associating a threshold with the particular resource and the related code; and 

computer code for indicating that the the amount of resource usage of the particular resource by the related code 

exceeds the threshold. 

28. A computer r eadable medium as recited in claim 27 further comprising: 

computer code for associating a second threshold with the particular resource and the related code; and 

computer code for indicating that the of resource usage of the particular resource by the related code drops 

below the second threshold. 

29. A method as recited in any of claims 20-28 wherein the related code is configured to be executed on behalf of an 
applet in the form of threads. 
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Specification: ...reached an idle period involves determining whether a period of low activity has reached a 
threshold value, e.g., approximately 100 milliseconds or approximately half a second. 



In general, the occurrence Alternatively, the existence of an idle period may be determined by monitoring the 

status of threads associated with the overall computer system. 

When CPU usage is monitored to identify periods of relative inactivity, CPU usage is essentially monitored to 
determine when the CPU usage falls below a certain usage threshold. The usage threshold, i.e., a "low activity 
threshold," may be widely varied. By way of example, the usage threshold may be set such that when substantially 

only activities with low overhead, such as setting one embodiment, when CPU usage during the processing of 

the program falls below a usage threshold which is approximately 20 percent of the overall system resources, then 
the overall processing of 80 percent of the system resources may be available for use. 

Monitoring the status of threads may involve studying a thread scheduler, as will be appreciated by those skilled in 
the art. When the thread scheduler indicates that all threads are blocked, i.e., substantially none of the threads are 
in a "run-able" state, then the implication is that the program is not... 

Specification: ...on the order of a number of seconds, minutes, days or more. 

In general, a threshold value is used to recognize a "useful" pause. For example, if the actual pause has lasted for a 
predetermined number of milliseconds, then the system may recognize the pause as a useful pause which is... 
...reached an idle period involves determining whether a period of low activity has reached a threshold value, e.g., 
approximately 100 milliseconds or approximately half a second. 

In general, the occurrence Alternatively, the existence of an idle period may be determined by monitoring the 

status of threads associated with the overall computer system. 

When CPU usage is monitored to identify periods of relative inactivity, CPU usage is essentially monitored to 
determine when the CPU usage falls below a certain usage threshold. The usage threshold, i.e., a "low activity 
threshold," may be widely varied. By way of example, the usage threshold may be set such that when substantially 

only activities with low overhead, such as setting one embodiment, when CPU usage during the processing of 

the program falls below a usage threshold which is approximately 20 percent of the overall system resources, then 
the overall processing of 80 percent of the system resources may be available for use. 

Monitoring the status of threads may involve studying a thread scheduler, as will be appreciated by those skilled in 
the art. When the thread scheduler indicates that all threads are blocked, i.e., substantially none of the threads are 
in a "run-able" state, then the implication is that the program is not... 
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Abstract: 

An improved affinity process scheduling method for a multiprocessor computer system, wherein a process 
previously executed on a processor within the computer system is affined to the processor on which it previously 
executed, and will be scheduled for execution by the affined processor during subsequent requests for execution of 
the affined process. The improved affinity process scheduling method monitors the length of time the affined 
process resides on the system run queue awaiting execution by its affined processor; and schedules the affined 
process for execution with another available processor when the length of time the affined process has been waiting 
for execution exceeds a predetermined 'steal-age'threshold. The improved affinity process scheduling method also 
monitors the processing load borne by the affined processor, determines therefrom a headroom parameter for the 
affined processor, the headroom parameter indicating the remaining load capacity of the affined processor; and 
schedules the affined process for execution with another available processor when the headroom of the affined 
processor is less than a predetermined 'low-headroom'threshold. 
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